The occurrence of the acmA gene, encoding the lactococcal N-acetylmuramidase in new lactococcal isolates from raw milk cheeses, has been determined. Isolates were genotypically identified to the subspecies level with a PCR technique. On the basis of PCR amplification of the acmA gene, the presence or absence of an additional amplicon of approximately 700 bp correlated with Lactococcus lactis subspecies. L. lactis subsp. lactis exhibits both the expected 1,131-bp product and the additional amplicon, whereas L. lactis subsp. cremoris exhibits a single 1,131-bp fragment.
The development of new starter cultures for the manufacture of fermented dairy products usually involves the identification and characterization of lactic acid bacteria from raw milk cheeses manufactured without commercial cultures (3) . Lactococcus lactis is the most important organism in dairy starter cultures.
Lactococcus strains with high autolytic activity are sought out because of their beneficial effect on cheese ripening. Autolysis of lactococci used as starter cultures in the manufacture of cheese results in the leakage of peptidases and other intracellular components, which play an important role in flavor development during ripening. Bacterial peptidoglycan hydrolases (autolysins) degrade the peptidoglycan of cell walls, causing cell lysis. The lactococcal gene acmA, encoding the major peptidoglycan hydrolase of L. lactis subsp. cremoris MG1363, the lactococcal N-acetylmuramidase required for cell separation during growth, was cloned, and its DNA was sequenced (2) . PCR with the two sequencing primers PALA-4 and PALA-14 showed the amplification of a 1,131-bp fragment from the chromosomal DNA of the L. lactis subsp. cremoris strains AM1, HP, and MG1363, L. lactis subsp. lactis IL1403, and L. lactis subsp. lactis biovar diacetylactis 18-16S (2) .
There is a discrepancy between the phenotypic identification to the subspecies level of some strains of Lactococcus and their genotypes determined with rRNA-targeted probes (4) (5) (6) (7) (8) . A fast PCR approach to differentiate the two subspecies and the diacetylactis biovar of L. lactis, based on the mosaic structure of the L. lactis histidine biosynthesis operon, has been reported (1).
During a search for autolytic strains of lactococci with potential interest as dairy starters, new isolates were identified by PCR protocols and the occurrence of the acmA gene in L. lactis subsp. lactis and L. lactis subsp. cremoris isolates was investigated.
New isolates of lactococci were obtained on MRS agar (pH 5.7) (Biolife, Milan, Italy) plates from 1-day-old ewe's milk cheeses and selected for their ability to grow and coagulate milk in 6 h at 30°C. L. lactis subsp. cremoris strains MG1363, 9B4, LMG2130, AM2, and ATCC 19257 and L. lactis subsp.
lactis strains IL1403, CNRZ481, NCDO763, ATCC 9936, and ATCC 11454 were the reference strains. Isolates were maintained as stock cultures at Ϫ80°C, transferred to M17 broth (Biolife), and subcultured twice before use.
Differentiation of new isolates was performed by phenotypic and genotypic characterization. Phenotypic characteristics such as Gram reaction and shape by phase-contrast microscopy were determined with overnight cultures in Elliker broth (Difco Laboratories, Detroit, Mich.). Growth after 2 days at 40°C and arginine hydrolysis in Elliker broth supplemented with L-arginine monochlorhydrate at 0.3%, checked after 3 and 7 days at 30°C with Nessler reagent, were also investigated. Genomic DNA was prepared from colonies grown in APT agar (Biolife) plates for 24 h at 30°C. Colonies were suspended in 20 l of sterile double-distilled water in microcentrifuge tubes, mixed thoroughly, and stored at Ϫ40°C. This preparation was used as the template. The PCR approach for genotypic Lactococcus lactis subspecies differentiation developed by Beimfohr et al. (1) was carried out according to the methodology described by these authors by using DNA from colonies as the template.
The presence of the lactococcal cell wall hydrolase encoded by the gene acmA was investigated by PCR amplification (2) with the primers PALA-4 and PALA-14 (LAB-Center, Madrid, Spain). The PCR mixture contained 1 l of prepared cells, 0.5 M each of the two primers, 250 M (each) dATP, dGTP, dCTP, and dTTP, 1.25 U of Taq DNA polymerase (Advanced Biotechnologies, Surrey, United Kingdom), 1.5 mM MgCl 2 , and 5 l of the reaction buffer supplied with the enzyme. The final volume was 50 l. The amplification mixture was overlaid with two drops of mineral oil. The PCR amplification was performed with a thermal cycler, Gene ATAQ Controller (Pharmacia LKB, Uppsala, Sweden), according to the following conditions: initial denaturation at 94°C for 3 min followed by 25 cycles consisting of denaturation for 30 s at 92°C, primer annealing for 30 s at 45°C, and primer extension for 60 s at 72°C. Amplified products were separated by electrophoresis on 1% agarose gels in Tris-acetate-EDTA buffer at 100 V and visualized by staining with ethidium bromide.
L. lactis subsp. lactis grows at 40°C and in 4% NaCl and hydrolyzes arginine. In contrast, L. lactis subsp. cremoris does not. However, some strains with the L. lactis subsp. cremoris genotype could be identified as L. lactis subsp. lactis on the basis of their ability to grow at 40°C and in 4% NaCl and to hydrolyze arginine (6, 9). Our results from phenotypic differentiation based on growth at 40°C and arginine hydrolysis and from genotypic differentiation based on PCR amplification with primers complementary to positions in the histidine biosynthesis operon (1) confirm the discrepancy between phenotyping and genotyping of L. lactis subspecies strains (Table 1) 
